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Note: Refer to Appendix B for screening results of airfield concepts.
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Average Annual Delay - Minutes Per Operaton

By 2017  (335,150 ops), the new runway would increase the departure capacity from•
about 35 departures per hour (Base Case) to 41 departures per hour in the peak

departure period. Peak period departure delays would be reduced from approxi-

mately 36 minutes (Base Case) per operation to 15 minutes in the peak arrival

period.

Reduced runway crossings and the ability to feed both departure runways from•
the center taxiway reduces ground delay by seven minutes.

The parallel north-south runways are separated by less than 2,500 feet and are•
subject to wake turbulence penalties when heavy aircraft are operating on one of

the runways.

Because of the separation, the new runway would not add departure capacity in•
IFR.

Configuration 1

32

7L

7R

The new runway would increase arrival capacity from approximately 35 arrivals•
(Base Case) per hour to 47 arrivals per hour. Peak period arrival delays would be

reduced from 59 minutes (Base Case) to 18 minutes.

The parallel north-south runways are separated by less than 2,500 feet and are•
subject to wake turbulence penalties when heavy aircraft are operating on one of

the runways.

Because of the separation of less the 2,500 feet, the new runway would not add•
arrival capacity in IFR.

Configuration 2

14

25R

The new north-south runway would not add capacity in this configuration.•
Configuration 3

32

7L

7R

The ability to store several arrival aircraft on the center taxiway before having to•
cross existing Runway 14-32 (14L-32R) slightly increases the capacity of the two

runway system by four operations per hour.

Although only used two percent of the time, total capacity is increased substan-•
tially with a second north-south runway. The new runway would increase total

capacity from 49 operations per hour (Base Case) to 64 operations per hour.

Peak period delays would be reduced from 180 minutes to 60 minutes.

Configuration 4

14

4.1 5.9 11.8 (1)

906’ Alternative 2.3 4.1 6.9 (1)

Delay 2006 2012 2017 2027
Operations  246,000   297,650   335,150   455,600

No-build

Alternative
9.5 12.7 18.7 (1)

906’ Alternative

No-build

Alternative

8.7 10.9 13.8 (1)

Delay plus
Taxi Time

2006 2012 2017 2027

Operations  246,000   297,650   335,150   455,600

(1) - When annual average delay levels exceed approximately

15 minutes per operation, the simulation model gridlocks. 

This occured beyond 2017 when demand exceeded 335,150 

operations.



Undiscounted Discounted

Total Benefits (a)
Aircraft Delay Benefits $2,974,927,090 $713,460,332
Passenger Delay Benefits $393,861,905 $95,301,888
Cargo Delay Benefits $1,649,134,447 $383,873,895
Runway Reconstruction $19,053,817 $9,685,995
Salvage Value $70,239,523 $9,873,065

Subtotal $5,107,216,783 $1,212,195,175

Total Costs (a)
Capital Costs $210,718,570 $129,267,356
O&M Costs $11,466,103 $3,303,638

Subtotal $222,184,673 $132,570,993

Net Present Value (b) $1,079,624,181

Benefit Cost Ratio (c) 9.14

(a) Table M.1 in Appendix M.
(b) Discounted benefits less discounted costs.
(c) Discounted benefits divided by discounted costs.

Sources: As noted and HNTB analysis.





Average Annual Delay - Minutes Per Operaton

(2) The simulation model ran in all 

configurations except for Configuration 3

The alternative provides roughly the same departure benefi�ts as Alternative 3•
with only a slight decrease in capacity due to the segregation of traf�c between

the two runways.

This confi�guration runs at 2027 (455,600 ops) demand levels with acceptable delays,•
although IFR arrival delays would still be substantial.

At lower traffi�c levels the advantage of the runway is offset by the longer taxi•
travel times to the new runway. The longer taxi distance would mostly impact the

passenger carriers.

The interaction between arrivals on 7L and departures on 32L would have to be•
managed by ATC so as to not adversely impact capacity.

Configuration1

32

7L

7R

Configuration2

14

25R

The alternative provides roughly the same VFR and IFR arrival benefi�ts as Alter-•
native 3 with only a slight decrease in capacity due to the segregation of traffi�c
between the two runways.

Configuration3
32

7L

7R

The new north-south runway would not have any benefi�t in this confi�guration.•

Configuration 4

14

The alternative provides roughly the same departure benefi�ts as Alternative 3•
with only a slight decrease in capacity due to the segregation of traffi�c between

the two runways.

This confi�guration runs at 2027(455,600 ops) demand levels albeit still with substantial•

9.5 12.7 18.7 (1)
No-build

Alternative

Short 3000’

Alternative
9 10.1 12.5 26.9 (2)

Delay plus
Taxi Time

2006 2012 2017 2027

Operations  246,000   297,650   335,150   455,600

4.1 5.9 11.8 (1)
No-build

Alternative

Short 3000’

Alternative
1.4 2.0 3.2 18.2 (2)

Delay 2006 2012 2017 2027
Operations  246,000   297,650   335,150   455,600

delays.

(1) - When annual average delay levels exceed approximately

15 minutes per operation, the simulation model gridlocks. 

This occured beyond 2017 when demand exceeded 335,150 

operations.



Undiscounted Discounted

Total Benefits (a)
Aircraft Delay Benefits $6,252,104,789 $1,374,105,886
Passenger Delay Benefits $692,430,823 $151,741,752
Cargo Delay Benefits $2,116,923,414 $462,420,629
Runway Reconstruction $35,470,255 $15,749,217
Salvage Value $180,025,833 $22,102,313

Subtotal $9,276,955,114 $2,026,119,797

Total Costs (a)
Capital Costs $540,077,500 $310,835,471
O&M Costs $22,904,739 $5,764,138

Subtotal $562,982,239 $316,599,609

Net Present Value (b) $1,709,520,188

Benefit Cost Ratio (c) 6.40

(a) Table M.1 in Appendix M.
(b) Discounted benefits less discounted costs.
(c) Discounted benefits divided by discounted costs.

Sources: As noted and HNTB analysis.





(2) The simulation model ran in all 

configurations except for Configuration 3 

A new runway at this separation would double the departure capacity to approxi-•
mately 70 per hour.

This confi�guration runs at 2027 (455,600 ops) demand levels.•

At lower traffi�c levels the advantage of the runway is offset by the longer taxi•
travel times to the new runway.

The interaction between arrivals on 7L and departures on 32L would have to be•
managed by ATC so as to not adversely impact capacity.

Configuration 1

32

7L

7R

A new runway at this separation would double both the VFR and IFR arrival capac-•
ity, substantially reducing delays.

Departure capacity would remain the same as the existing airfi�eld.•

Configuration2

14

25R

The new north-south runway would not have any benefit in this confi�guration.•
Configuration 3

32

7L

7R

A new parallel north-south runway with this proposed separation would double•
the capacity and substantially reduce delays is what is the highest delay confi�gu-

ration.

This confi�guration runs at 2027 (455,600 ops) demand levels albeit still with•

Configuration 4

14

Average Annual Delay - Minutes Per Operaton

Delay 2006 2012 2017 2027

4.1 5.9 11.8 (1)
No-build

Alternative

Long 3000’

Alternative
1.3 1.9 2.9 13.6 (2)

Operations  246,000   297,650   335,150   455,600

Delay plus
Taxi Time

2006 2012 2017 2027

9.5 12.7 18.7 (1)
No-build

Alternative

Long 3000’

Alternative
9 10.2 12.0 22.1 (2)

Operations  246,000   297,650   335,150   455,600

substantial delays.

(1) - When annual average delay levels exceed approximately

15 minutes per operation, the simulation model gridlocks. 

This occured beyond 2017 when demand exceeded 335,150 

operations.



Undiscounted Discounted

Total Benefits (a)
Aircraft Delay Benefits $6,629,542,612 $1,457,010,827
Passenger Delay Benefits $732,410,465 $160,506,142
Cargo Delay Benefits $2,117,746,500 $462,628,960
Runway Reconstruction $35,470,255 $15,749,217
Salvage Value $229,011,250 $28,116,400

Subtotal $9,744,181,083 $2,124,011,546

Total Costs (a)
Capital Costs $687,033,750 $394,073,375
O&M Costs $30,385,805 $7,646,800

Subtotal $717,419,555 $401,720,175

Net Present Value (b) $1,722,291,370

Benefit Cost Ratio (c) 5.29

(a) Table M.1 in Appendix M.
(b) Discounted benefits less discounted costs.
(c) Discounted benefits divided by discounted costs.

Sources: As noted and HNTB analysis.





Average Annual Delay - Minutes Per Operaton

The 500-foot shift reduces the jet blast potential between Runway 32 and Runway•
7R resulting in a slight increase in departure capacity over Alternative 1.

With the shift, IFR arrival rates would increase from 28 arrivals per hour to 39•
arrivals per hour. If the technology were actually to be in place by 2012 (297,650 ops),

peak period arrival delays would be reduced from 92 minutes per arrival to 32 minutes

per arrival.

Configuration 1

32

7L

Although there is current research underway to reduce the impact of wake turbu-•
lence generated by heavy aircraft, the analysis did not factor that into account.

VFR arrival capacity and delay is comparable to Alternative 1.•

Configuration 2

14

25R

Since this is a VFR confi�guration, then the 500-foot shift would not provide any•
bene�t in this con�guration.

Configuration 3
32

7L

The benefi�ts of the new north-south runway are the same as Alternative 1.•
Configuration 4

14

4.1 5.9 11.8  (1)
No-build

Alternative

906’ & 500’

Shift

Alternative

1.5 2.4 4.2 (1)

Delay plus
Taxi Time

2006 2012 2017 2027

Operations  246,000   297,650   335,150   455,600

9.5 12.7 18.7 (1)
No-build

Alternative

906’ & 500’

Shift 

Alternative

7.9 9.3 11.3 (1)

Delay 2006 2012 2017 2027
Operations  246,000   297,650   335,150   455,600

(1) - When annual average delay levels exceed approximately

15 minutes per operation, the simulation model gridlocks. 

This occured beyond 2017 when demand exceeded 335,150 

operations.



Undiscounted Discounted

Total Benefits (a)
Aircraft Delay Benefits $5,530,365,176 $1,229,307,541
Passenger Delay Benefits $686,637,661 $153,836,719
Cargo Delay Benefits $2,026,825,121 $444,619,906
Runway Reconstruction $19,053,817 $9,685,995
Salvage Value $175,069,244 $21,493,777

Subtotal $8,437,951,019 $1,858,943,938

Total Costs (a)
Capital Costs $507,912,632 $267,715,814
O&M Costs $33,583,970 $8,312,529

Subtotal $541,496,602 $276,028,344

Net Present Value (b) $1,582,915,594

Benefit Cost Ratio (c) 6.73

(a) Table M.1 in Appendix M.
(b) Discounted benefits less discounted costs.
(c) Discounted benefits divided by discounted costs.

Sources: As noted and HNTB analysis.







No-build
Alternative 906’ Alternative Short 3000’ Alternative 

Long 3000’ Alternative 906’ + 500’ Shift Alternative
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(1) - When annual average delay levels exceed approximately

15 minutes per operation, the simulation model gridlocks. 

This occured beyond 2017 when demand exceeded 335,150 

operations. Beyond 2017, the average annual delay values 

were extrapolated.

(2) - The simulation model gridlocks at 2027 demand

levels for configuration 3.
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Note: !e Bene"t-Cost analysis presented only applies to the associated planning years as identi"ed in the March 2007 FAA 
approved forecast
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